Validation of two and three-dimensional radiographic techniques for measuring polyethylene wear after total hip arthroplasty.
Three-dimensional radiographic techniques have been developed to estimate in vivo polyethylene wear of total hip replacements. We are not aware of any published study examining the accuracy of these in vivo methods. Our objective was to validate two radiographic techniques by comparing their results with those obtained directly from retrieved specimens. A coordinate measuring machine was used to probe the interior bearing surface of seventeen acetabular liners that had been retrieved at revision surgery. Solid models were created to determine volumetric polyethylene loss and linear depth and direction of wear. Two in vivo radiographic techniques (PolyWare and the Martell Hip Analysis Suite) were used to calculate two-dimensional linear, three-dimensional linear, and volumetric wear. The radiographic analysis was done independently, and the results were compared with the known values of polyethylene wear derived with use of the coordinate measuring machine. Correlation coefficients comparing the values for two-dimensional and three-dimensional linear wear and volumetric wear derived with the PolyWare radiographic technique with the values derived with the coordinate measuring machine were r(2) = 0.78, r(2) = 0.75, and r(2) = 0.91, respectively (all p < 0.001), and the correlation coefficients comparing the values derived with the Martell Hip Analysis Suite radiographic technique with those derived with the coordinate measuring machine were r(2) = 0.80, r(2) = 0.84, and r(2) = 0.91, respectively (p < 0.001). The average absolute difference between the radiographic estimates and the results derived with the coordinate measuring machine was approximately 19% (range, 13% to 24%). There was good agreement between the wear estimates made with both in vivo techniques and the measurements of the retrieved polyethylene liners made with the coordinate measuring machine. Two-dimensional wear analysis (based on anteroposterior radiographs) accounted for most of the polyethylene wear, while one technique of three-dimensional wear analysis (PolyWare) demonstrated some additional wear in the lateral plane.